












































entitled. Subsequently, the Federal Government
donated 11,383,000 acres under this provision.

In his early Sea Grant proposals, Dr. Spilhaus
urged that:

Sea Grant Colleges should be given grants of
seashore and lakeshore, seawater and bottom
within the territorial limits as their experimental
plots to stimulate aquaculture in the waters and
the prospecting and ways of exploiting the
natural resources of the sea bed. These watery
grants would serve the additional purpose of
preserving tracts of seashore and open waters
from the fiercely competitive pressures due to
increase in population and industrialization—
preserving them not only as natural habitats for
ecological studies but as important nursery
areas for high seas fish and residences for in-
shore food fish and shellfish.

The original Sea Grant Bill proposed that 10
percent of “all bonuses, rentals, royalties, and
other sums’ realized from exploitation of the
mineral resources of the outer continental shelf
be assigned to support the Sea Grant program.
Neither proposal became law, so Sea Grant fund-
ing is subject to the vagaries of the annual
Federal budgeting process, though with one im-
portant exception.

The law says that for every two dollars the
Federal Government puts up at least one dollar
must be provided locally. Contrary to some earlier
fears, this matching fund requirement has proved
to be a blessing. Because the States must put up
their money, Sea Grant enjoys a degree of local
use and involvement that many purely Federal
programs do not. Because it is their money, the
States make sure they get a fair return on their
investment. Conversely, because the institutions
depend on State and other local support—no
matching funds, no Federal funds—they have a
special incentive to be responsive to local needs.
Not only is it an incentive that works well, but the
results are so good that almost from the begin-
ning, matching funds have exceeded the statutory
33.3 percent and, indeed, averaged out officially
to something above 40 percent and unofficially
(including support provided for Sea Grant
projects but not tallied in official totals) 50
percent.

Local Response to Local Needs

An important characteristic in common is that both
Land Grant and Sea Grant are locally planned,
staffed, and managed. Land Grant has proved and
Sea Grant is proving this to be a singularly effec-

tive way to anticipate and treat local needs and
opportunities. This approach provides local,
central, and accessible sources of knowledge,
research, testing, and analysis. It combines a
knowledge of local conditions, needs, and expec-
tations with a continuing awareness of develop-
ments and practices throughout the United States
and abroad. It can relate distant technologies,
equipment, and experience to local requirements
and, where existing technology or science is in-
adequate, conduct original research.

The local response capability with basic policy
guidance from, and two-way dialogue with, Wash-
ington assures that Sea Grant, like Land Grant,
also is responsive to national needs. Active in-
volvement at the local level by scholars and
extension agents alike serves as an early warning
system of incipient national problems, because

symptoms frequently are more evident in the field
than they are from the remote perspective of the
Nation’s capital.

Mobilizing Existing Resources

The way Sea Grant functions, it does not so

much create new institutions and capabilities as
it mobilizes those that already exist to tackle new
and exciting challenges. These are the talents and
facilities already in being in the Nation’s colleges
and universities. Sea Grant serves as the catalyst
and, through NOAA funding, provides the incen-
tive for bringing these intellectual and physical
resources to bear on the needs and opportunities
of the communities those institutions serve.
Because they do utilize largely existing people
and facilities, an asset of considerable pragmatic
value is created at a comparatively low cost to the
taxpayer.

Direct Involvement

Continuous direct involvement is what makes both
Land Grant and Sea Grant work. Local educators,
scientists, lawyers, engineers, extension agents,
and others deal directly with the affected people.
They pose and try solutions to problems. They can
see the results immediately and in real, not ab-
stract, terms. And so can those they serve. The
situation permits-and encourages success. It is
not only a matter of peer approval; there is a
direct feedback loop which enables mistakes, as
learning experiences, to contribute as much to
overall progress as success. Indeed, continuous
onsite participation reduces the possibility of
serious error by encouraging early identification
of faults and permitting the imposition of remedies
before serious damage is done to either budget

or reputation.
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Program Status and Funding Summary

HIGHEST PROGRAM

FISCAL YEAR 1976

CUMULATIVE FUNDING

STATE/DEPENDENCY STATUS F:?z:)';a 1:?;;;6

(Fiscal Year 1976) Federal Matching Total Federal Matching Total
ALASKA Coherent Project 559.1 524.2 1,083.3  3,192.0 3,774.4 6,966.4
ARIZONA Project 329 51.4 84.3 329 51.4 84.3
CALIFORNIA Sea Grant College 2,767.1 1,936.8 4,703.9 12,993.7 9,913.8 24,8075
CONNECTICUT Project 47.5 24.0 71.5 309.1 638.8 947.9
DELAWARE Sea Grant College 781.2 446.7 1,227.9 4,069.4 2,374.7 6,440.1
FLORIDA Sea Grant College 1,330.9 1,166.8 2,497.7 8,770.6 5,799.6 14,570.2
GEORGIA Institutional Program 583.0 524.5 1,107.5 2,397.1 2,072.5 4,469.6
HAWAII Sea Grant College 1,635.6 991.0 2,626.6 9,510.9 6,286.1 15,807.0
LOUISIANA Institutional Program 700.4 615.5 1,3156.9 4,747.8 3,999.2 8,747.0
MAINE/NEW HAMPSHIRE Coherent Project 993.3 622.1 1,6154  5,265.5 3,171.3 8,436.7
MARYLAND Project 76.4 47.6 124.0 649.1 331.5 980.6
MASSACHUSETTS Institutional Program 1,423.6 894.9 2,3185 54777 3,535.3 9,013.0
MICHIGAN Institutional Program 464.8 382.3 8471 4,814.9 2,626.4 7.441.3
MINNESOTA Project 34.6 35.3 99.7 99.8 55.6 4,155.4
MISSISSIPPI/ALABAMA Coherent Project 575.0 363.9 938.9 2,505.7 1,914.4 4,420.1
NEW JERSEY Coherent Project 2201 165.9 376.0 880.2 481.7 1,361.9
NEW YORK Sea Grant College 1,249.3 812.5 2,061.8 8,248.6 7,823.9 16,0725
NORTH CAROLINA Sea Grant College 835.0 417.5 1,252.5 5,002.2 3,945.3 8,947.5
OHIO Project 0 e emmmme e 1725 98.6 2711
OKLAHOMA Project 90.0 45.0 135.0 503.0 251.5 754.5
OREGON Sea Grant College 2,107.6 1,265.4 3,373.0 11,520.7 6,995.3 18,516.0
PENNSYLVANIA Project 0 e e e 598.4 208.8 987.2
RHODE ISLAND Sea Grant College 1,786.4 884.0 2,670.4 8,389.0 4,4415 12,830.5
SOUTH CAROLINA Coherent Project 360.0 191.3 55613  1,252.2 707.2 1,959.4
TEXAS Sea Grant College 1,499.0 982.3 2,481.3 9,699.9 5,205.6 14,805.5
VIRGINIA Coherent Project 520.7 292.3 813.0 2,577.6 1,408.9 3,986.5
WASHINGTON Sea Grant College 1,564.6 819.7 2,384.3 9,894.7 5,702.9 15,597.6
WISCONSIN Sea Grant College 1,131.3 600.0 1,731.3  7,104.3 3,7929 10,897.2
DISTRICT OF COLUMBIA Project 19.7 9.9 29.6 477.7 270.0 747.7
GUAM Coherent Project ______ . .. 200.0 163.9 363.9
AMERICAN SAMOA Project 46.7 30.1 76.8 167.5 80.7 248.2
VIRGIN ISLANDS Project . ciceol ool 102.6 53.3 155.9
TRUST TERRITORIES Project 65.1 68.4 123.5 191.4 260.2 451.6
PUERTO RICO Project 0 lcccl mmmmon emee 30.0 25.0 55.0
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States, none really is concerned with ice. Atlantic
coast States consider the imminence of offshore
oil exploration to be a crisis issue, while Louisi-
ana, Texas, and California already have been
that route. Sea Grant varies from one State to the
next, also according to how and how well Sea
Grant has developed and what kinds of com-
munity responsibilities each has assumed.

What follows is a selection of Sea Grant activ-
ities designed to show their variety, adaptiveness,

Sea Grant Figure |

responsiveness, methods, geographic spread, and
benefits. The purpose of this section is to provide
understanding and insight—a ‘“feel’” for the Sea
Grant process, how it functions, how it contributes
to more effective and more acceptable manage-
ment, how it promotes more efficient exploitation
and a better balance between exploitation and
conservation, and how these things, as local
efforts, help to build a sound underpinning for
national well-being.

Program Category Funding History ?

PROGRAM CATEGORY 1968 1969

Resources Development
Number of Projects
Average Award/Project ($)
Total Program ($1,000)

Socioeconomic and Legal Research
Number of Projects
Average Award/Project ($)
Total Program ($1,000)

Technical Research and
Development
Number of Projects
Average Award/Project ($)
Total Program ($1,000)

Environmental Research
Number of Projects
Average Award/Project ($)
Total Program  ($1,000)

Education and Training
Number of Projects
Average Award/Project ($)
Total Pregram ($1,000)

Marine Advisory Service
Number of Projects
Average Award/Project ($)
Total Program ($1,000)

Program Management and
Development
Number of Projects
Average Award/Project ($)
Total Program  ($1,000)

Grand Totals
Number of Projects
Average Award/Project ($)
Total Program  ($1,000)

1970 1971 1972 1973 1974 1975 1976

76 126 145 173 169 155
79,050 42,719 50,661 46,618 58,475 52,817
6,007.8 53826 7,3458 8,064.9 9,8823 8,186.6
28 46 57 63 76 57
29,908 27,942 28,927 24,345 26,329 37,687
8374 11,2853 11,6488 1,533.7 2001.0 2,148.2
40 100 107 139 108 118
68,609 49,548 43,586 34,485 42,537 37,399
2,748.0 4,9548 4,663.7 4,793.4 4,5040 4,4131
82 124 163 165 155 180
63,191 39,062 39,522 34,718 37,948 34,730
4,361.7 4,843.7 64421 57285 58819 6,2514
64 78 79 90 76 86
59,347 43,944 45686 34,298 40,639 48,832
3,798.2 3,4276 3,609.2 3,068.8 3,081.0 4,150.7
63 4 78 113 101 113
26,789 47,080 51,801 47437 69495 75,567
1,687.7 3,342.7 14,0483 53604 7,019.0 8,539.1
22 39 38 56 49 44
75,378 61,548 70,311 54,990 83,939 51,294
1,668.3 2,4004 2,671.8 3,079.4 4,113.0 2,256.9
375 584 667 799 734 752
56,264 43,809 34,609 39,608 49,826 47,801
21,099.1 26,637.1 23,0839 31,647.1 36,572.2 35,946.0

(1) All dollar figures include NOAA/Sea Grant funds plus local matching funds.
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Marine Resources Development
(Fiscal Year 1976 Awards)

Active. Projects

Federal Funds Matching Funds

Total

Program
Project Subcategory

Budget®  Nymber

($-million)
Aquaculture 45 70
Living Resources (other) 2.4 54
Mineral Resources 0.6 14
Biomedicinals, Extracts 0.7 17
Category Totals 8.2 155

Average Per Cent Per Cent
Cost Per L of Total . of Total
Project ($-million)  Eogera ($-million)  program
(%) Sea Grant® Budget®
64,000 2.7 1.7 1.8 40
44,000 1.6 6.7 0.8 35
43,000 0.3 1.4 0.3 46
40,000 0.4 1.8 0.3 38
53,000 5.0 216 32 39

(1) This includes NOAA Sea Grant funds plus local matching funds.

(2) This is a percentage of the total NOAA Sea Grant budget for all seven major categories of activity.
(3) This is the matching fund percentage of the total program budget in the far left column.

Aquaculture

Aquaculture is to water what agriculture is to
land. It is farming plants and animals that grow

in water—which may be either fresh or salt water.
To date, it has consumed the major share of Sea
Grant’s marine resources development budget.
Abroad, it is a very old business, but most methods
are labor intensive and uneconomic in the United
States. That it can be profitable in this country has
been well proven in the case of trout and catfish.
The underlying thrust of Sea Grant-supported
efforts is to increase the variety and profitability
of the species that can be farmed. To minimize
the economic risk, initial emphasis has been on
high value species—though the long-term
promise is one of large-volume production of low-
cost sources of high-protein foods.

Because most coastal States border saltwater,
the primary emphasis is on marine species. The
University of Wisconsin, however, has brought
both yellow perch and walleye pike farming vir-
tually to commercial feasibility. Other Sea Grant-
supported projects will enable marine species to
be raised profitably hundreds of miles from the
sea. Kansas City oysters or lobsters may one day
be as famous as Kansas City steaks!

The benefits of successful aquaculture are
manifold: new sources of high-demand, high-
protein foods; an augmented national nutritional
base; new jobs; new opportunities for venture
capital; an expanded tax base; reduced imports;
increased exports; and, when used for that pur-
pose, enhancement, rebuilding, and transplanting
of wild stocks.

The first task has been to build a sound tech-
nological base. Sea Grant support has been con-
cerned with such efforts as: identification of most
adaptable species, selective breeding for “most
farmable” traits, diets, diseases, parasites, canni-
balism, breeding in captivity, spawning on de-
mand, and the design and engineering of efficient
structures, materials, and systems. Among the
species being studied are: “Maine” lobsters
(Homarus americanus), giant Malaysian fresh-
water prawns (Macrobrachium rosenbergii),
penaeid shrimp, salmon, dolphin fish (Coryphaena
hippurus), yellow perch, walleye pike, rabbitfish
(Siganus canaliculatus), oysters, clams, scallops,
lugworms (for bait), giant brown kelp (Macro-
cystis), mussels, and Irish moss (Eucheuma).

Sea Grant-supported aquacultural research
runs the gamut from open-range farming to com-
pletely closed cycle system. An example of the
first is the ranch farming of salmon, first devel-
oped in Oregon and now being introduced in
Washington, California, Alaska, and New England.
Farmers raise young salmon in hatcheries and
release them to the sea. New laws give them a
preferential right to the salmon which later return
as adults. Despite high natural mortality rates and
a substantial catch at sea by both sport and
commercial fishermen, this is turning out to be a
quite profitable business. A small Sea Grant
investment is resulting in many millions of dollars
of private investment which, in turn, is expected
to produce revenues in the tens of millions. This
technique promises to more than offset the recent
sharp decline in the natural harvest of salmon as
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Sea Grant Table IV

Sea Grant-Supported Fisheries Projects

ALASKA
Bivalves and Mollusks-Biology
Snow Crab-Bijology
Shellfish Poison Test
Marine Organisms—Coding

ARIZONA

CALIFORNIA
Salmon-Osmoregulation
Anchovy and Herring-/n Humboldt Bay
Squid-Marketing
Spiny Lobster—/n Surf Grass
Kelp Bed Fish

CONNECTICUT

DELAWARE
Delaware Bay Food Resources

FLORIDA
Spiny Lobster—Biological Attractants
Blue Crab-Migration
Marine Invertebrates—Pathology
Bacteria—As Marine Pathogens
Virology—-Protection of Marine Organisms
Commercial Fish-Egg and Larva Abundance

GEORGIA
Offshore Fisheries Survey
Mariculture Support

HAWAII

Precious Corals—Resource Survey
Ecology and Growth Rates
Harvesting Techniques
Management Scheme

Fish Eggs and Larvae-Ecology

Effects of Pollution
Tuna Bait Resources

LOUISIANA
Finfish, Shrimp, and Crabs—Resources Survey
Fisheries Resources—Migration
Distribution

MAINE/NEW HAMPSHIRE CONSORTIUM
Shellfish-Red Tide Toxins
Oysters—Cell Cultures
Salmon Pancreas—Infectious Disease
Potential of Fish Disease Service
Crabs—Biology
Population Dynamics

MARYLAND
Shellfish Bacteria-Incidence
Survival
Pathogeneity

Estuarine Ecology

MASSACHUSETTS
Fish—Effects of Hydrocarbons
Fish-Tagging and Population Studies

MICHIGAN
MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Artificial Reefs—Development
Marine Animals—Parasites
Ciguatera in Fish

NEW JERSEY
Shelf Bivalves— Growth
Mortality
Age Distribution

NEW YORK
Clam Industry-History
Resources
Shellfish—Diseases
Viral Flora
Fish Protein Industry—Potential
Fisheries—-Economic Evaluation
Social Value

NORTH CAROLINA
Estuarine Detritus—Nutrition
Bacteria in
Food Chains
Green Turtle-Salmonella
Fungal Diseases of Economic Species

OHIO
OKLAHOMA

OREGON
Anchovy-Population Studies
Flatfish—-Production System
Albacore-Research Program
Salmonids—Immune Responses
Clams and Shrimp-Microsporan Diseases
Pelagic Fisheries Environment

PENNSYLVANIA

RHODE ISLAND
Regional Fisheries Management
Fish Pathology
Underutilized Species Development-Red Crab
Squid

SOUTH CAROLINA
Menhaden-Population Dynamics

TEXAS
Sport Fish Populations
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Sea Grant-Supported Drugs/Chemicals Projects
ALASKA

ARIZONA

CALIFORNIA
Marine Algae—-Antiviral Extracts
Bacterial Fouling—Antibiotic Control
Seaweed Products—Mariculture Applications
Agriculture Applications

CONNECTICUT

DELAWARE
Crab Chitin—-Utilization

FLORIDA
Sea Squirt Extracts—Anticancer Activity
Immunosuppressants

GEORGIA

HAWAII
Ciguatoxin—Detection in Marine Organisms
Origin
Laboratory Simulation
Mechanism of Action

LOUISIANA
MAINE/NEW HAMPSHIRE CONSORTIUM
MARYLAND

MASSACHUSETTS
Chitin—Industrial Applications

MICHIGAN
MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Algal Blooms—/nhibiting Substances

NEW JERSEY
Anticoagulant Drugs— Animal Sources
Evaluation
Chitosan-Enzymatic Preparation
Medical Uses

NEW YORK
Sponge Extracts—As Antibiotics
Industrial Enzymes—Marine Sources
Marine Weeds—Potential Uses

NORTH CAROLINA
OHIO

OKLAHOMA
Active Marine Compounds—Extraction
Screening
Testing
OREGON

Radioactive Extracts From Marine Invertebrates
Salmon Culture Antibiotic

Antitumor Cardiovascular and Neurotropic Activity

Marine Fungi—Function and Importance in Marine
Environments

PENNSYLVANIA

RHODE ISLAND
Red Tide Toxins—/solation
Characterization
Protection
Marine Pharmacology

SOUTH CAROLINA

TEXAS
Marine Pharmaceuticals-Development

VIRGINIA

WASHINGTON
Bioluminescent Substances-As Blood Serum
Calcium Detectors
Marine Polymers~Production
Characterization
Utilization
Bivalves—Byssus Studies
Shellfish Exoskeletons-Utilization

WISCONSIN
Bioactive Substances-Chemistry
Pharmacology

DISTRICT OF COLUMBIA
AMERICAN SAMOA
GUAM

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant’s first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of activities
under this category.
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Sea Grant Table VI
Sea Grant-Supported Minerals Projects
ALASKA

ARIZONA

CALIFORNIA
Shelf Sand and Gravel Inventory
Coastal Oil and Tar Seeps

CONNECTICUT

DELAWARE
Delaware Bay Sedimentary Structures

FLORIDA

GEORGIA
Submarsh Stratigraphy
Coastal Aquifer-Confining Strata
Sand and Gravel Deposits—Evaluation
Undersea Mineral Exploration

HAWAII
Coastal Sand Resource Survey
Sand Recovery Systems
Management Deposits—Economic Potential

LOUISIANA
MAINE/NEW HAMPSHIRE CONSORTIUM
MARYLAND

MASSACHUSETTS
Offshore Petroleum
Assay of Marine Resources

MICHIGAN

MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
NEW JERSEY

NEW YORK
Sand and Gravel-Great Lakes Survey
Assessment
Resource Management

NORTH CAROLINA
Sounds and Estuaries—Erosion and Deposition
Estuarine Mineral Deposits
Continental Shelf Mineral Deposits

OHIO

OKLAHOMA

OREGON

PENNSYLVANIA

RHODE ISLAND

SOUTH CAROLINA

TEXAS
Galveston Island-Sediment Budget

VIRGINIA
WASHINGTON

WISCONSIN
Noble Metals Exploration—/n Alaska
Lode Minerals Exploration-Copper in Lake Superior
Manganese Nodules—Lake Michigan
Sand and Gravel Assessment—-Lake Michigan
Power Plants—Influence on Sediment Transport

DISTRICT OF COLUMBIA
AMERICAN SAMOA
GUAM

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant's first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of activities
under this category.
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Sea Grant-Supported Socioeconomic and Legal
Projects

ALASKA
Law of the Sea—Regional Application

ARIZONA

CALIFORNIA
Aquaculture—- Economics
Public Regulation
Limited Entry Fisheries—Assessment
Public Policy-Impact

CONNECTICUT

DELAWARE
Groundfish—Forecasting Model
Coastal Industries—Analysis
Seashore Recreation-Sociology

FLORIDA
Seafood—Fishing and Marketing Economics
Beaches—Protective Ordinances
Community Legal Services
Marine Recreation—Assessment
Ocean Law Education

GEORGIA
Fishing Harbors—Economic Analysis
Shrimpers~Occupational Analysis
Aquaculture-Law
Coastal Zone Planning—Mechanisms

HAWAII
Deep Sea Resources—Response to Exploitation
Tuna Fisheries-Development Analysis
Coastal Zone Management-Methods
Planning
Legislation

LOUISIANA
Crawfish Processiing—Economic Analysis
Port, Waterway and Pipeline Development
Site Selection
Legal Aspects
Policy Aspects
Deepwater Port—Environmental Analysis
Recreational Potentials
U.S. Policy Goals—Alternative Methods
Estuarine Land-Recreational Potential
Maritime Labor-/nstability
Coastal Resources—Economics
Urban Encroachment

34

MAINE/NEW HAMPSHIRE CONSORTIUM
Marine Industry, Recreation and Fishing—
Potential Interactions
Socioeconomic and Legal Studies
European Oysters—Potential in U.S.

MARYLAND

MASSACHUSETTS
Georges Bank Fishery
Extended Jurisdiction-Technology Regulation
Sea Grant Technology-Decision Processes
Ocean Management and Policy

MICHIGAN
Fisheries—-Economics and Marketing
Water Resources—Management
Economics
Recreation Behavior Patterns
Environmental Decision Makers

MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Coastal Zone—Legal Problems
Sport Fishing-Demand and Supply Analysis

NEW JERSEY

NEW YORK
Coastal Law—-Problems
Coho Salmon-Fishery and Community Impact
Coastal Recreation
Supply of Rental Boats
Marina Businesses and Users
Siting Policy—Present and Future
Ports—-Activities and Growth

NORTH CAROLINA
Fresh Seafood Marketing Channels
Coastal Zone Management-Legal Aspects
Resource Exploitation—-Legal Problems

OHIO
Seafood Distribution and Marketing—Analysis

OKLAHOMA

OREGON
Seafood Markets-Structure and Performance
Regional Law Development-Ocean and Coastal
Extended Fisheries Jurisdiction—-Economics
Coastal Areas—-Economics
Industries and Public Policy
Limited Entry—Impact

PENNSYLVANIA















Sea Grant Table X

Sea Grant-Supported Technology Research and
Development Projects

ALASKA
Sub-Bottom Arctic Structure
Sea Ice-Dynamics
Aquaculture Development
Permafrost—Characteristics, Distribution
Marine Organisms—Heavy Metals Concentration
Use of Marine Mammals
Harbor Seals-Biology

ARIZONA

CALIFORNIA
Salinity Gradients—Power Source
Concrete Construction—Electrical Hazards
Wave Climate Modifications
Diving Safety Program
Hake Fishery Development
Fish Products—Histamine Toxicity
Seafood Technology
Fishery Products—Quality Assessment
Black Cod Fishery-/mproved Methods

Breakwater Modifications—-Reducing Harbor Surge

Ocean Construction-Composite Materials
CONNECTICUT

DELAWARE
Beach Erosion—Assessment
Control
Closed Cycle Mariculture
Closed Cycle Systems~Chemistry
Mariculture-Development Service
Mariculture-Water Recycling

FLORIDA
Metal Corrosion—Bridge Pier Cracking
Canal and Lake Flushing—Hydrodynamics
Florida Sand Budget
Oil Spills-Magnetic Recovery
Fishing Gear Design—Modeling
Mullet-Controlling Rancidity

GEORGIA
Finfish Fishery-Feasibility
Fisheries—Processing and Maximum Utilization
Shrimp Meal-Nutrient Quality
Chitosan—Production, Utilization
Shellfish Processing
Fish and Shrimp Byproducts
Fish Smoking Processes

HAWAII
Deep Ocean Cosmic Ray Interactions
Seaward Advancement
Undersea Observation Structure
Heat Exchanger—Biofouling Experiment

39

Pipelines-Wave Attack

Waves—Reef Attenuation and Set-Up
Tropical Aquaculture

Human Performance in The Sea
Decompression Safety

Floating Platforms—Feasibility
Sealed Concrete-Additional Strength
Rapid Transit-Marine Alternatives

LOUISIANA

Antifouling Materials

Cable Insulation—-Materials
Seafood-Quality Control

Superports and Offshore Facilities—Planning
Fisheries—Product Development

MAINE/NEW HAMPSHIRE CONSORTIUM

Beach Systems-Management Options
Acoustic Surveying—Parabolic Reflectors
Dynamic Floating Breakwater

Diver Telemetry—Physiological Data
Fishery Byproducts—In Animal Food

MARYLAND

Soft Shell Clams-Viability After Being Caught

MASSACHUSETTS

Foundation Design—/in Marine Soils
Offshore Structures—Analysis

Undersea Work-Teleoperators
Deepsea Joining, Cutting-Techniques
Ocean Wave Energy System

Trawl Board Improvement

Side Trawl Hookup Block-/mprovement
Dogfish (shark)-Skinning Process
Fisheries Products—Lipid Compounds
Seafood-Pressure Preservation
Current Sensor-Dynamics

Water Treatment-High-Energy Electron Beam

MICHIGAN

Fishing Gear Improvement—Purse Seining
Diving Safety—Research and Recreation

MINNESOTA
MISSISSIPPI/ALABAMA CONSORTIUM

Raw Oysters—Enterovirus Detection
Isoelectric Focusing—-Applications
Remote Underwater Fishery Assessment
Underwater Reconnaissance Vehicle

NEW JERSEY
NEW YORK

Submerged Vegetation—-Sediment Stabilization
Dredge Spoil Disposal

Underutilized Species—-Convenience Products
Clam Wash Water-Utilization



Fish Product Quality—Lipids
Fish Filleting—Waste Recovery
Industrial Fish-Mercury Removal

NORTH CAROLINA
Seafoods—Microconstituents
Crabmeat Processing—Quality
Seafood—Pathogen Controls
Fish Muscle Tissue—Properties
Marine Structures—Reliability
Beach Control-New Method

OHIO
OKLAHOMA

OREGON
Structure Design-Wave Simulation
Wooden Structures and Boats—-/mprovements
Crabs-Laser and Freeze Branding
Fishing Gear-Development
Wooden Pilings—Preserve by Fumigation
Seafood-Processing Sanitation
Utilization
Mechanization
Nutritional Quality
Quality Control
Shellfish Waste—Agricultural Use
Tuna-Safety Test
Sewage Discharge—-Reduced Damage
Bar Clearance Sensor—Remote Seismometer

PENNSYLVANIA

RHODE ISLAND
Metal Reinforced Concrete-Degradation
Hard-Bottom Combination Net
Fatal Scuba Accidents—Analysis
Crab Waste Use-In Salmonid Aquaculture
Assessing Seafood Quality
Bay Watch-Engineering Services
Scrap Tire Floating Breakwater
Fishing Gear- Hydrodynamics
Improvement

SOUTH CAROLINA
Marine Turtles—Inventory
Shrimp Heads—Automatic Removal
Diked Disposal Areas-Utilization
Aquaculture Mechanization

TEXAS .
Offshore Pipelines—Engineering
Coastal Processes—Numerical Models
Dredge Disposal-Trace Elements
Dredge Spoil Islands—Erosion

Saturation Diving—Maximum Depths
Hydrogen/Oxygen Decompression Tables
Seafood-Safety and Wholesomeness
Intracostal Waterway—Environmental Impact
Offshore Terminals—Iimpact on Industry
Fishery Products—Sanitation; Quality Control

VIRGINIA
Protective Structures—Engineering

WASHINGTON
Fishing Vessel Safety
Floating Breakwater Research
Fish Stocks—Acoustic Counting
Marine Acoustics
Total Utilization Concept
Chitin/Chitosan—Potential Utilization
Floating Structures—Performance Tests

WISCONSIN
Corrosion—Fresh (Polluted) Water
Underwater Welding-Stee/
Harbor Flushing Measurements
Marinas-Lake Ice
Harbor/Offshore Water Exchange
Fish Production Wastewater-Treatment
Underutilized Fish —Product Development
Quality Improvements

Divers—Artificial Gills

Diver Orientation Devices

Other Diver Aids

Physiological Evaluation
Great Lakes Water Transport
Controlled Homing—Odor Imprinting Salmon
St. Lawrence Seaway—Modeling

Predicting Water Closing

DISTRICT OF COLUMBIA
AMERICAN SAMOA
GUAM

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

Underwater Habitats—
Potential for Resource Management

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant’s first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of activities
under this category.
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Both California and Washington Sea Grant effects on baitworms of thermal discharges from

scientists are looking at the ecological effects of electric power plants, while Florida scientists have
large sewage outfalls discharging into large bays looked at the impact of thermal and radioactive
and the open ocean. Hawaii researchers are pollution on shrimp and other important marine
studying the effects of pollutants on the larvae of species.

important species of fish, e.g., tuna. The Missis- And so it goes. Responses to local needs and
sippi program has developed techniques for opportunities are what determine the makeup of
converting raw seafood wastes into fish farming Sea Grant projects at any given point in time.
rations and for using electrolysis to purify waste Table XII provides a more complex summary of

water. Maine investigators have studied the

activities under this category.

Sea Grant Table XII

Sea Grant-Supported Environmental Research
(1967-1976)

ALASKA
Resurrection Bay-Hydrography, Chemistry
Marine Planning—-Education
Prudhoe Bay-Primary Production

ARIZONA

CALIFORNIA
Coastal Governance-/ssues
Coastal Development-Management
Coastal Planning—Methods
San Francisco Bay—Biology
Sea Urchins Fisheries—Assessment
Beaches and Dunes—Vegetation
Nutrient Quality—-Enhancement
Food Resources—-Dynamics
Plankton-/nshore Food Source
Kelp Grass—Metabolism
Waste Heat Effluents—Effects
Stress Induced Fish Parasitism
Chemical Pollution-Bioassay
Microbial Pollutants—Analysis
Fish Population—Pollution Effects
Coastal Planning-Criteria

CONNECTICUT
Heavy Metals—Oyster Uptake
Heavy Metals—Circulating, Distribution, and
Concentration
Long Island Sound-Circulation Patterns
Connecticut River Plume

DELAWARE
Wave Damage—Prediction
Coastal Development-/mpact
Trace Metals—In Shellfish
Estuaries—Nutrients, Energy, Production
Barriers—Structure, Evolution, Destruction
Wetlands Vegetation
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FLORIDA
Estuarine Environmental Study
Productivity—Energy Flows and Patterns
Pesticides—Effect on Fisheries
Sewage Pollution Abatement-/mpact
Circulation and Dispersion-Modeling
Shoreline Evolution
Thermal Pollution—Hearings
Coastal Exchange Processes

GEORGIA
Oceanographic Atlas Series
Marsh Condition Index
Estuarine Hydrography-Data Compilation
Estuarine Environments-Subtidal

HAWAII
Reef Fish—-Commercial Exploitation
Legislative Assistance-Environmental
Coastal Decision—-Baseline Data
Coral Reef Management
Oceanic Pathogens-Viruses
Extreme Wave Conditions—Statistics

LOUISIANA

Marsh Recreational Dwellings

Coastal Resources—Analysis

Marine-Fresh Water Exchange

Primary Productivity—Offshore

Metropolitan Metabolism—Coastal

Wetlands—Soil-Nitrogen Transformation

Spartina/Cellulose Transformation

Cypress Swamp—Chemical Ecology

Shelifish—Hydrocarbon Content

Hydrocarbon-Estuarine Carbon Flux

Food Chain Concentration

Water and Sediment-Chemistry
Marsh-Estuarine System-Models

MAINE/NEW HAMPSHIRE CONSORTIUM
Land Use Planning
Reactor Radionuclides—In Oysters
and Sediments



Marine Worms-Thermal Pollution Effects
Hydrodynamic and Environmental Modeling
Estuarine Nutrients—Distribution

Oil Slicks—-Remote Sensing

MARYLAND

MASSACHUSETTS
Fluviatile Salmonids-/nteractions
Oil Slick Control
Bedford Harbor-Sediment Dispersal
Water Movement and Dispersion—-Models
Sediment Transport-Longshore
Inlet Stability
Red Tides-Trace Metals Role

MICHIGAN
Shoreline Protection-Private
Erosion Damage—Analysis
Coastal Zone Engineering
Fisheries—Great Lakes
Shorelands—Planning and Management
Lake Currents—-Modeling
Sewage Treatment-Technology
Water Quality~Regional Survey
Phytoplankton—Nutrient Enrichment

MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Marshes-Management Planning
Coastal Zone Capability-Analysis
Seafood Wastes—Marketable Commodities
Shrimp Processing—Waste Treatment
Mobile Bay—Physical Environment
Gulf Coast—Environmental Simulation

NEW JERSEY
Heavy Metals and Nutrients—Distribution
Metal Pollutants-Biological Effects
Mercury—Biomagnification
Coastal Waters—Numerical Simulation
Plankton-Physiochemical Ecology
Pollutant Transport Patterns—

By Suitfate Chlorinity

Newark Bay—Renewal Rate

NEW YORK
Coastal Management—/nstitutions, Public
Participation
Coastal Waters—Management
Lake Ontario—Environmental Atlas
Erosion/Deposition—Balance
Coastal Zone-Visual Quality
Recreation
Power Plant Siting

Seafood Processing Effluents-Ultrafiltration

Plankton-Pollution Effects
Viruses—-Surf/Atmosphere Transtfer

NORTH CAROLINA
Coastal Management-Ecological Determinants
Dredge Spoil-Marsh Regeneration
Shore Environments—Classification
Coastal Birds—Populations
Dune Stabilization
Shellfish Viruses—Detection
Onslow Bay-Physical Studies
Beach Grass-Destruction By Insects
Pest Control Analysis
Pamlico Sound—Numerical Model

OHIO
OKLAHOMA

OREGON
Public Boating—Space Demands
Sea Lions-Assessment
Marinas—Hydraulic Characteristics
Clam Populations-Subtidal
Estuarine Plankton-Dynamics
Spit Erosion

PENNSYLVANIA

RHODE ISLAND
Coastal Resources Center
Menhaden/Sport Fish-Relationships
Erosion Inventory-Photogrammetry
Coastal Ecosystem Model
Phytoplankton Blooms—-Causes
Bottom Community—Carbon Flux
Hydrocarbons—/n Sediments
In Seawater
Coastal Areas—Analytical Modeling
Hydrodynamics/Salinity /Temperature-Mode/
Estuarine Deposits—Three-dimensional Study

SOUTH CAROLINA
Coastal Erosion-/nventory
Dredge Spoil-Pest Management

TEXAS
Resource Management
Channel-Harbor Complex—Environmental
Management
Industrial Wastes—Ocean Dumping
Water Quality—Artificial Aeration
Estuaries and Shellfish-Virus Enumeration
Coastal Canals-Water Quality
Bromine Chloride-Toxicity
Bulk Shipping—Hazard Rating System
Oil and Tar Deposits
Coastal Engineering Research

VIRGINIA
Wetlands Management-Alternatives
Wave Refraction-Synthesis
Continental Shelf Bathymetry












The MMA program at the University of Rhode
Island in a way served as a prototype to the
interdisciplinary approach to graduate education.
Core courses were drawn from the Geography,
Oceanography, Economics, and Engineering
Departments, while electives could be taken in all
departments. Many of the course offerings were
new to URI—e.g., Marine Geography, Marine Re-
source Economics, Ocean Engineering, Interna-
tional Law. The purpose of the program was to
expose administrators and policymakers to the

problems of science and engineering in the
ocean, of ocean law, and of marine operations
generally; and to expose ocean scientists and
engineers and, as it turned out, Naval officers to
the politics and economics of marine affairs. The
objective was to begin the process of providing
the international negotiators, coastal zone mana-
gers, Federal and State administrators, and busi-
ness executives who would be needed to manage
America’s coastal and contiguous marine re-
sources and protect her interests world-wide.

Sea GrantTable XIV

Sea Grant-Supported Education and Training Projects

ALASKA
Fishing Technology
Seafood Processing
Sea Grant Lecture Program
Marine Science Public Television

ARIZONA

CALIFORNIA
Commercial Diver Training
Sea Grant Interns
Coastal Decision-Making
Marine Education Curriculum
Marine Resource Management
Technology Assessment Training

CONNECTICUT

DELAWARE
Marine Education—Public Schools
Marine Environment Studies
Fisheries—Management Economics

FLORIDA
Ocean and Coastal Law
Underwater Technician
Marine Technology Program
4-H Marine Program

GEORGIA
Marine Resource Education

HAWAII

Oceanographic Technician Training

Cruise Experience—Secondary Students

Marine Option Program

Aquarium Operations

Marine Education Exposition

Marine Technology-Teacher Training

Marine Curriculum-Secondary Schools
Elementary Schools

Marine Pathology Courses
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LOUISIANA
Nautical Mathematics Textbook
Nautical Science-Vocational Program
Transportation Systems Modeling
High School Teachers—Marine Training

MAINE/NEW HAMPSHIRE CONSORTIUM
Aquaculture—Graduate Study
Ocean Projects—Undergraduate
Marine Technicians Training
Marine Training—For Teachers

MARYLAND
MASSACHUSETTS
Ocean Engineering—Curricula
Laboratory
Textbook

Commercial Fisheries Program

Deep Submersibles-Launch/Retrieval

Stable Ocean Platforms

Multidisciplinary Products—Marine Sciences
Coastal Management
Systems Design

MICHIGAN
Underwater Technology Education
Commercial Divers—Operating Standards
MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Marine Law and Science

NEW JERSEY

NEW YORK
Coastal Law Traineeships
Sea Grant Traineeships
Public Service Legislation
Engineering and Marine Technology
Marine Industries Studies

NORTH CAROLINA
Coastal Law
Public School Marine Program-Teacher Training
Teaching Materials
Teaching Guides



Some programs, not necessarily degree
oriented, are quite innovative, serve the
interdisciplinary educational need, and produce a
valuable service. Massachusetts Institute of
Technology, for example, has since 1973 teamed
up lawyers and engineers to tackle a variety of
vital current marine issues. They have learned
about and from each other and to work together
as an interdisciplinary team with a single
objective. This program has produced a series of
research reports on such topics as offshore oil
and gas, offshore nuclear power, maritime traffic

Sea Grant Director. Projects may upgrade
existing skills or fill the demand for quite new
ones. To its seamanship and navigation training,
for example, Texas Sea Grant has added marine
firefighting. With an eye on the completion of the
Alaska pipeline, the University of Washington
instituted a program in petroleum transportation
and handling. Cape Fear Technical Institute
(CFTI) serves as a regional training center for
schools throughout North Carolina which offer
marine programs but have no access to the sea or

control, ocean mining, and deepwater ports.
Technical and vocational training programs

are mission-oriented and market-dependent.

These determinations are made locally by the

ships. CFTI ships and students regularly
participate in major oceanographic expeditions.
Programs offered under Sea Grant auspices
run the gamut, including coastal and marine
recreation, wildlife management, marine law

OHIO Underseas Technician Program
Marine Science Technician
OKLAHOMA Fish and Game Technology
Commercial Fishermen's Education
OREGON

Marine/Maritime Studies

Ocean Law Training

Marine Resources Management
Commercial Fisheries—Technician
Marine Technician Program
Seafood Technology

PENNSYLVANIA

RHODE ISLAND
Master of Marine Affairs
Marine Resource Economics
Ocean Engineering
Fisheries and Marine Technology

SOUTH CAROLINA

TEXAS
Ocean Engineering Programs
Crustal Evolutions—High School
Oceanic and Marine Technology
Marine Recreation Specialization
Marine Teacher Certification
Seminars-Coastal Management
Aquatic Animal Health
Marine Resource Management
Marine Diving Training

VIRGINIA

WASHINGTON
Marine Resource Economics
Coastal and International Ocean Law
Fisheries Education
Ocean Systems Design

Petroleum Technician Program
Curricula Development-Interdisciplinary
Seafood Technology

Marine Affairs Seminar

Advisory Service Educational Projects

WISCONSIN

Problems in Oceanography

Great Lakes—Natural History
Basic Scuba Diving

Maritime Transportation

Marine Communications Program

DISTRICT OF COLUMBIA

Ocean Engineering
Marine Technology Training
Fisheries Scholarship

AMERICAN SAMOA

Commercial Fisheries Development

GUAM

Manpower Survey-Marine-Related

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant's first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of activities
under this category.
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enforcement, commercial fishing, commercial
diving, recreational diving, small boat and ship
handling, navigation and command, marine elec-
tronics and mechanics, seafood technology, and
others. The employment rate is very high, with
many employers specifically seeking participants
in these programs. Many graduates are self-
employed, particularly fishermen and charter
boat operators.

Many Sea Grant institutions offer programs
directed specifically to primary and secondary
school teachers who want to be able to expose
their students to coastal and marine subject-
matter. In most of these cases, the Sea Grant
institution also develops course materials.

The State University System of New York offers

programs in coastal law, coastal zone manage-
ment for local government officials, marine
business management for industry, and marine
transportation and communications. Course
formats vary from regularly scheduled classes at
institutions of higher learning to traveling seminars
that take the courses to the students—whichever
best suits the needs of the participants.

Sea Grant has not solved all the manpower

needs of coastal and marine resources manage-
ment, but it has made a major contribution.
While much of the early educational emphasis
in Sea Grant centered on technical and profes-
sional training, the fundamental necessity of
creating a better public understanding about the
oceans has not been overlooked. Working with

Sea Grant Table XV

STATE

ALASKA

CALIFORNIA

DELAWARE

FLORIDA

GEORGIA

HAWAII

LOUISIANA

COURSE

Aquatic Science and Engineering Program
Marine Technology Program

Coastal Environmental Managerial Institute

Marine Technician Training Program

Practical Oceanography for Undergraduates

Transactional Planning Seminar for Coastal Zone
Decision-Makers

Sea Grant Scholars Program

Educational Training Assignments and Technology
Assessments Program

Sea Grant Trainees and Intern Program

Marine Education

Economics of Living Resources
Juris Doctor Specialization in Ocean and Coastal Law

Marine Resource Education

Marine Technician Training Program

Marine and Freshwater Aquaria Il: Public Education
and Public Involvement

Marine Option Program

Blue-Water Marine Laboratory

Planning for Coordinated Kindergarten-through-
High School Marine Education Program

Nautical Sciences Vocational Training
Marine Sciences Education
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Courses Funded by Sea Grant
(As of July 1, 1975)

INSTITUTION

U. of Alaska
Kodiak C.C.

U. of Southern California
Santa Barbara City College
U. of California, San Diego

U. of Southern California
U. of Southern California

Stanford U.
U. of California

U. of Delaware

Florida State U.
U. of Miami

U. of Georgia
Leeward C.C.
U. of Hawaii
U. of Hawaii
U. of Hawaii

U. of Hawaii

Louisiana State U.
Louisiana State U.



the colleges and universities in the system, Sea
Grant has made major strides in introducing
oceanic studies to elementary and high schools in
the Nation and in providing marine-related
courses to adults. The Sea Grant educational
effort has been one of rapidly expanding activities

in the program.

Sea Grant recognizes the significance of
developing greater oceanic educational opportun-
ities for all Americans and is hopeful that it can
bring a wider introduction of oceanic studies to
school systems throughout the United States.

Sea Grant Table XV—2

MAINE/NEW HAMPSHIRE

CONSORTIUM

MASSACHUSETTS

MICHIGAN

MISSISSIPPI/ALABAMA
CONSORTIUM

NEW YORK

OREGON

RHODE ISLAND

TEXAS

Graduate Course in Aquaculture
Undergraduate Ocean Projects Course

Ocean Engineering Curricula
Student Foreign Laboratory (Engineering Experiments)

Interdisciplinary Systems Design

Underwater Technology Laboratory
Recreational Scuba Diving Population/Safety
Survey and Public Education

Development of Oceanographic Instrumentation
Course

Coastal Zone Management Training for Local Officials
Aquabusiness Management Training Seminars
Sea Grant Traineeships
Public Service Legislative Studies by Students
and Their Professors

Professional Training in Ocean Law

Professional Training in Marine Resource Management
Commercial Fishing Technician Training

Marine Technician Training

Ph.D. in Economics Marine Resource Economics
Option

Ocean Engineering—Graduate Program

Master of Marine Affairs

Fisheries and Marine Technology

Ocean Engineering Program

Aquatic Animal Help

Institutional Seminar Series in Coastal Zone
Management

Teacher Certification in Marine Sciences

Recreation Management/Development in the
Coastal Zone

Crustal Evolution Module for 8th Grade Instruction

Oceanic and Marine Technology

U. of Maine
U. of New Hampshire

Massachusetts
Institute of Technology

Massachusetts
Institute of Technology

Massachusetts
Institute of Technology

U. of Michigan

U. of Michigan

Mississippi State U.

State U. of New York
SUNY/Cornell
SUNY/Cornell

SUNY/Cornell

U. of Oregon
Oregon State U.
Clatsop C.C.
Clatsop C.C.

U. of Rhode Island
U. of Rhode Island
U. of Rhode Island
U. of Rhode Island

Texas A&M U.
Texas A&M U.

Texas A&M U.
Texas A&M U.

Texas A&M U.
Texas A&M U.
Texas A&M U.
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Sea Grant Table XVII

Sea Grant-Supported Marine Advisory
Services Projects

(1967-1976)

ALASKA
Advisory Field Program
Public Participation Workshop
Alaska Seas and Coasts

ARIZONA

CALIFORNIA
Advisory—Extension Program
Marine Extension Program
Ocean Education for the Public
Publications and Advisory Services
Directory-Services for Mariners
Finance Workshop-Commercial Fishermen

CONNECTICUT
Advisory Services Program

DELAWARE
Advisory Services Program
Public Education Program
Artificial Reef Project
Coast Guard-Mariner Liaison

FLORIDA
Marine Advisory Program
Research Conference—-Game Fish
Public Conference-Sharks

GEORGIA
Advisory Services-Fisheries
General
Fishery Cooperative—Feasibility Study

HAWAII
Marine Advisory Program
Publication Program
Planning Services—Research and Education
Marine Atlas—Hawaii
Information Center—Ocean Science
Legislative Workshop—-Marine

LOUISIANA
Marine Extension Service
Publications and Information Dissemination
Advisory Services—Fisheries Interests
Advisory Services-Legal
Food Studies—-Marine

MAINE/NEW HAMPSHIRE CONSORTIUM
Fisheries Extension Service
Public Education
Advisory Services—Publications
Seafood Industry—-Development
Communications and Information Services
Ocean Engineering
Coastal Zone Management

MARYLAND
Advisory Service Report
Balance of Payments—Ocean

MASSACHUSETTS
Advisory Services—Development, Operation,
and Management
Marine Extension Service
Advisory Service-Marine Industry
Conference—Marine Careers
Sea Grant Lectureship
Public Education and Training
Communications/Information Project

MICHIGAN
Marine Advisory Service
Communications Program
Conference—Shorelands Management
Sea Grant Activities—Visual Display

MINNESOTA
Marine Advisory Services

MISSISSIPPI/ALABAMA CONSORTIUM
Mississippi Advisory Services
Alabama Advisory Services
Specialists Support
Mississippi Sea Grant Newsletter

NEW JERSEY
Marine Advisory Service

NEW YORK
Marine Advisory Service—New York State
Eastern Lake Erie

NORTH CAROLINA

Continuing Education—Fishermen

Advisory Services—Marine Industry
Seafood Science
Coastal Land Use
Coastal Recreation

Electric Shrimp Trawl-Tests

Marine Advisory Newsletter

Cooperative Marketing Information
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OHIO
OKLAHOMA

OREGON

Advisory Field Program

Advisory Education-Oceanography
and Engineering
Seafood Technology
Marine Economics

Public Education

Communications—Marine Advisory

Diseases—Fish and Shelltish

Seafood Science—Information Transfer

Marine Data Display

Ocean Law

Business Management-Fishermen

PENNSYLVANIA

RHODE ISLAND
Marine Advisory Service
National Sea Grant Depository
Demonstration—-Midwater Traw!
Small Marinas—Ecological Study
Workshops—For Public School Teachers
Workshop-Maritime Transit

SOUTH CAROLINA
Marine Advisory Service

TEXAS
Institutional Advisory Services

Advisory Services—-Business Management

Fisheries and General Extension
Marine Education Program
Marine Resources Information

Sea Grant '70s (Now Published at Virginia
Polytechnic Institute and State University)

Coastal Resources Management

VIRGINIA
Advisory Program-Food Science and
Technology
Extension Agents and Publications
Business Management- Seafood Industry

Sea Grant Professionals

Lending Institutions

Engineering Advisory Program
Public Education
Aquaculture Information

WASHINGTON

Advisory Services- Coastal

North Sound
Field Activities Support
Seafood Technology Support
Puget Sound Fishermen Support
Sea Search
Communications Program
Industry-Student Problem Solving
Workshop-Artiticial Bait

WISCONSIN
Food Science and Fish Program
Lake Recreation Development
Advisory Services-Aquaculture
Great Lakes Heritage
Bicentennial Guide-Great Lakes
Shore Erosion—Radio Program

Newspaper Column

Radio Programming—Ocean Soundings
Sea Grant Communications
Data File

DISTRICT OF COLUMBIA
AMERICAN SAMOA

GUAM
Marine Advisory Program
Marine Products Marketing—Feasibility
Guam-Microneseian Marine Bibliography

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant's first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of activities
under this category.
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Sea Grant Table XVIII

Program Management and Development
(Fiscal Year 1976 Awards)

Active Projects

Federal Funds Matching Funds

Total
Project Subcategory Program
Budget®  nymber
($-million)
Program Administration 4.1 30
Program Development 0.7 14
Category Total 4.9 a4

Average Per Cent Per Cent
Cost Per of Total : of Total
-million,

Project (§-million) Federal @ ) Program

(%) Sea Grant® Budget®
138,000 2.3 10.1 1.8 43
53,000 0.6 2.4 0.2 24
111,000 2.9 12.5 2.0 40

(1) This includes NOAA Sea Grant funds plus local matching funds.

(2) This is a percentage of the total NOAA Sea Grant budget for all seven major categories of activity.
(3) This is the matching fund percentage of the total program budget in the far left column.

coastal and marine resource development and
management effort.

Keeping in mind that no two Sea Grant manage-
ment structures are exactly alike, a typical and
effective system might work as follows. There is a
Sea Grant Director who is in charge of, and
responsible for, the whole program. The Directors
report directly to the institution’s (or State
university system’s) top management. There is an
internal advisory body with the Director serving as
chairperson and the membership consisting,
variously, of institutional department heads, Sea
Grant principal investigators, coordinators at
various campuses, and other administrators of the
institution.

For external advice and counsel, heavy reliance
is placed on the MAS with its broad and
continuing contact with the user public. There
frequently is also a Sea Grant Advisory Council,
sometimes chaired by the Director and sometimes
with an elected chairman. The membership
consists of representatives of user groups and
community leaders outside of the Sea Grant
institution. New York, for example, has two such
advisory councils—one for the Great Lakes which
includes two Canadian members, and one for the
Atlantic marine district.

There also may be a series of panels or commit-
tees—at Rhode Island called WAGs (Work Area
Groups)—to provide review and advice on
specific projects and proposals in the area of their
specialty (e.g., fisheries, recreation, ports and
harbors, wetlands). Membership in such groups
may be from the institution’s Sea Grant investiga-
tors, marine extension agents, outside groups
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being served, State and Federal agencies. They
help to keep research pragmatic, technologically
sound, responsive, and on track.

As noted, no two Sea Grant management
structures are the same; thus, there are many
variations. All, however, feature both internal and
external input, peer review, and constant
interaction with the user groups.

Program Development serves two basic func-
tions. It enables Directors to carry out or authorize
exploratory work (a) to see if a project is worth
pursuing without initially having to make a major
commitment, and (b) to develop sound project
design in order to produce proposals which are
both relevant and efficient. The philosophy here is
to spend a little money first in order to save more
money and avoid possible project failure later.

The second principal function of Program
Development is to provide for contingencies. This
enables Directors to respond to crisis needs, the
resolution of which cannot await the completion of
the annual cycle of proposal writing, review, and
approval. It also permits directors to take
advantage of special opportunities which might
not be around six months or a year later. Such
opportunities include: the chance to participate
jointly—therefore, less expensively—in a particu-
larly desirable project, or the occurrence of
unusual or unique situations (environmental,
perhaps) which are transient but nevertheless of
significance to Sea Grant interests.

Table XIX summarizes the nature of the
projects supported under Program Management
and Development.



Sea Grant Table XIX
Sea Grant-Supported Program Administration and
Development Projects (1967-1976)

ALASKA
Program Administration
University-Petroleum Industry Cooperation

ARIZONA

CALIFORNIA
Program Planning and Development
Program Administration
Administration and Management
Rapid Response Capability
Fish Industry Advisory Committee

CONNECTICUT

DELAWARE
Program Management

FLORIDA
Program Administration
Management-Administrative Functions
Contingency Funds
Program Development

GEORGIA
Management and Development

HAWAII
Program Management
Sea Grant College-Management Framework
Publications Office-Development

LOUISIANA
Program Administration
Field Logistic Support
Environmental Studies—Matching Funds

MAINE/NEW HAMPSHIRE CONSORTIUM
Administration and Development
New Hampshire Component-Management
Sea Grant Library/Computer Index
Advisory Service Development-New Hampshire

MARYLAND

MASSACHUSETTS
Program Management and Development
International Technology-Sharing Alternatives
Project Development Opportunities
Ocean Utilization Professorships—Establishment

MICHIGAN
Program Administration

MINNESOTA

MISSISSIPPI/ALABAMA CONSORTIUM
Program Management and Development

NEW JERSEY
Program Planning and Management

NEW YORK
Program Management
Communications and Publications
Sea Grant Institute-New Initiative
Sea Grant Consortium Coordination
Local Input Development
Food Science Seminar-Taping, Dissemination

NORTH CAROLINA
Management and Development

OHIO
OKLAHOMA

OREGON
Administration and Development
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PENNSYLVANIA

RHODE ISLAND
Management and Development

SOUTH CAROLINA
Administrative Project

TEXAS
Sea Grant College-Industrial Activities
Program Direction and Administration

VIRGINIA
Administration, Planning, Coordination

WASHINGTON
Program Management
Contingency Funds

WISCONSIN
Program Administration and Development

DISTRICT OF COLUMBIA
AMERICAN SAMOA

GUAM
Program Management

TRUST TERRITORIES
VIRGIN ISLANDS
PUERTO RICO

NOTE: This is not a complete list of all project
areas undertaken during Sea Grant's first 10
years. Rather, it is intended simply to be repre-
sentative of the nature and variety of activities
under this category.
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“To my mind there are two extremely important
areas for Sea Grant in the future: First, working
with industry, government, and the people at
large in making extended fisheries jurisdiction
work. If there is something the ideal Sea Grant
institution knows how to do, it is how to make
things work. It has the local routes. It has access
to the academic community, to local and State
government, and to the Federal government

and several of the operating agencies without
being a direct part of those agencies; thus, the
stigma of big brother looking over your shoulder
does not attach to Sea Grant if it works right.

“Secondly, Sea Grant institutions can serve in a
similar role in making coastal zone management
work and making it phase in smoothly with
broader based land use as it must in the future.
Here are two resources: One, the traditional
common property resource of fisheries which
we want to manage in what are traditionally
international waters with all the ‘freedoms’ this
implies. The second resource, our coastal
environment—at the interface of land and sea
and of private and public property rights—is
also an extremely difficult area to manage. This
is a tremendous undertaking, and if it is going
to be done without excessive fractures in
State-local relations and in State-Federal
relations, it is going to take some very careful
and dedicated work in the localities and the
regions.”

Niels Rorholm, Coordinator
Sea Grant College Program
University of Rhode Island









Sea Grant Table XX

Examples of Specific Benefits

Challenge

Solution
Benefit
Investment*

Challenge
Solution

Benefit
Investment*

Challenge
Solution

Benefit

Investment*

Challenge
Solution
Benefit
Investment*

Challenge

Solution
Benefit

Investment*

Challenge
Solution
Benefit

Investment*

GEORGIA

Cut 10 percent product loss from sawing frozen fish blocks into smaller pieces
for breading—some 400 pounds a day in a small plant.

Collect, reconstitute and bread fish sawdust.
Once-wasted product sells for 50¢ a pound.
$93,900.

GEORGIA

Improve economic efficiency of Georgia shrimp fishermen.

Debug and adapt Gulf of Mexico twin traw! (two small, side-by-side nets
replace one larger one) with fishermen’s cooperation, demonstrate method.

Increase trawling efficiency by 60 percent. Technique is adopted by others.
$290,500.

HAWAII

Expand domestic sources of precious coral. Increase harvest efficiency. De-
velop sound resource management program.

Use modern Scuba gear and submersibles (STAR-Il) to discover and survey
resources. Employ same gear for selective harvesting to 1,200-foot depth.

Import dependence reduced from virtually 100 percent to less than 25 percent.
Retail sales increased from $2.6 million to $11.4 million a year. Employment

up from 100 to 500 people. Federal and State tax revenues up by $500,000
ayear.

$148,522 over a 4-year period; matched by $294,277 State and industry funds.
HAWAII

Find offshore sand deposits for restoring and maintaining beaches.
Conduct survey and assessment.

Location of six recoverable deposits of 20 to 70 million cubic yards each.
$290,500.

LOUISIANA

Find way to reverse U.S. Food and Drug Administration (FDA) ban on interstate
shipment of baby green turtles because of danger of salmonella infection.

Dip eggs in terramycine before incubation.

Will restore $2.5-million market for 150 growers—if FDA can be convinced of
the safety of the process.

$30,600.

MASSACHUSETTS
Reduce bacterial and viral load in sewage discharged into coastal waters.
Develop and test high-energy electron irradiation purification technique.

Sea Grant-supported work led to a $113,000 National Science Foundation
grant and a subsequent grant of $198,000 to build full-scale pilot plant in
cooperation with the Metropolitan District Commission.

$19,300.

66



Chalienge
Solution
Benefit
Investment*

Challenge
Solution

Benefit
Investment*

Challenge
Solution

Benefit
Investment*

Challenge
Solution
Benefit
Investment*

Challenge
Solution
Benefit
Investment*

Challenge
Solution
Benefit
Investment*

Challenge
Solution
Benefit
Investment*

NEW YORK

Find new sources of construction aggregate for concrete.

Survey the underwater resources of Lake Ontario.

Found several sand deposits, including one worth $90 to $150 million.
$115,766.

NEW YORK

Find way to recover and market some of the 8,000,000 pounds a year of fish
filleting wastes produced in New York City alone.

Use poultry deboning machines to recover 60 percent in form of white meat
left on racks (what's left after fillets are removed); reconstitute and bread it.

Marketable at 50¢ a pound compared to 3¢ a pound as mink food.
$26,200.

NEW YORK

Enable marinas forced to close when rising Lake Erie water level covered
breakwaters to reopen.

Install a 900-foot floating breakwater using Rhode Island Sea Grant developed
“old-tire” design.

Marine revenues of $75,000 a year restored.
$5,000.

NORTH CAROLINA

Improve fishermen’s ice-holding and fish-keeping capabilities.
Sprayed-in-place polyurethane insulation of fish holds.

$100,000 saving in first year for six vessels and two ice-holding facilities.
$6,500.

NORTH CAROLINA

Increase earning opportunities for commercial fishermen.
Help develop local fishery and export market for eels.

In first year 29 fishermen earned $75,000 harvesting eels.
$10,000.

OREGON

Improve fishing efficiency

Modify Atlantic Western trawl to increase catching efficiency.

Catch efficiency up 30 to 100 percent; local catch up by over $2.5 million a year.
$14,000.

OREGON

Improve landed quality of fish.

Develop superior fish hold liners; also less expensive than old method.
Higher quality landed product and $290,000 direct cost saving for 129 vessels.
$5,000.
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OREGON
Restore chum salmon fishery depleted by urbanization and other changes.

Raise salmon in hatcheries; release them to sea; and harvest them when they
return as adults—called ranch farming.

Investment by private industry. Four private hatcheries in operation; 15 addi-
tional license applications in. Anticipate 2 to 3 million-pound harvest in 1980
with $3 to $5 million to farmers, with add:tional take by offshore commercial and
sport fishers of 3.5-5.5 million pounds, and State and Federal tax revenues
increased by more than $1 million a year.

$93,500.

RHODE ISLAND
Improve fishing efficiency.
Bring Irish fisherman over to explain European pelagic pair trawling.

Increased local catch by 6,000,000 pounds in first three months of its adoption
and trial. Practice now spreading up and down Atlantic coast.

$2,400.

RHODE ISLAND

Develop an effective breakwater that is inexpensive and easily installed and
removed.

Design, produce and proof-test floating breakwater made of old car tires.

A breakwater that can be built and putin place for less than $6 a foot, and
which is enjoying wider and wider use—e.g., Rhode Island, New York, and
Washington. Also helps with the tire disposal problem.

$54,000.

VIRGINIA

Outbreak of “pink oysters” and customer refusal to accept shipments.
Demonstrate safety, nutrition, and that cooking eliminates color.
$500,000 shipment accepted.

$2,820.

VIRGINIA
Improve methods and reduce cost of pasteurizing crabmeat.
Develop flexible film containers to replace cans.

First firm to adopt process saved $51,000 on 300,000 pounds in first year.
$3,350.

WASHINGTON

Demonstrate commercial feasibility of NMFS (National Marine Fisheries
Service, a NOAA agency)-developed technology for pen-rearing of pan-size
salmon.

Join with Domsea Farms, Inc., to conduct full-scale experiments.

Production of pen-reared salmon brought from nothing in 1970 to some
1,700,000 pounds in 1975 at a market price of $1.50 a pound; attracted private
investment and increased tax revenue potentials by more than $700,000 a year.

$100,000.
* Investment represents the total of NOAA Sea Grant funds committed to the project. It does
not include matching funds or private investment.
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